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lHl©**>*Jl/<i:&SCNT<b. U?t2CNT(D±8B{Cft 
MgB^*U^;l/©±SiJt««4b. 9(rf3CNT*>6 




-S V ~ X Sffi&E>* K U -Y £ > 

mflH V - b K 1/ >SSffi £ L- . IS^Si© 

g*£ -T *i9#a l (ctais©^^ ^ ^ ^ - ^j* * y m 

i rn^m 3 ] ms&mm<D±mK. y a > * * -> km # 

^cx-^y*ysR^p. 
[s9j#B4 ] ma* * y 

imrz j: sic&mznzn 1 turns 

l tciateo^sR^- -/ 9- a. - y ^ •* y 
cti*W5 ] mss% i ifs^ttiria«?gr8?issmt«t3f 
isioj?s*wr*c£*4$m£TSf8^4tt:ge*8©£ 

3>£*bim^£C £*&®£T£fJl3fc3i4 {cia«fi©|? 
[ 19*^ 9 ] ffrg5m^ffi?iaiS W 1 5 n m «T©J? 3 * 

*tr * c £ **#si£ -r 5sijjj^4 tcgats©^^ y 
-yy^yjR^-. 

i o 3 mimffimmitmmfmvim-cftm 

c lajjas i i ] Mga^ * y -b^«, 
«riay- h«g©TSU(cjgE!c$n. wiay- h®@£& 
JBrr ssb 3 j&^igii . Mia»3 immvTMK.m®,* 
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5 c <t*!f$efc£ -r zmim i Kse«©^^- >> * ^ - ^ 

[s»*« I 2 ] iffisaig 3 *6»SSttmfie^?LJSJ: 0*^72 

fg©m<* **nr set zw&t t *>mm. 1 1 Kte*g© 
imxm 1 3 ] mum 3 tmmtm&nmt mm 

[ rn&m 1 4 ] mum 3 *fi^^«-> y3>t+vHi 
10 -c&sci^mi-rsm^ii ltcfeiE©^^^^ 

l 5 3 i?3iaiSffi|ffiS$JgWi' y 3 >* fc«-> 

y 3>mttr*4c 4*i$ai-r*i»^ 1 0 
1 i{csa«8©^^^^*-y^*ys^. 
im?m 1 e ] Mia^LBl«r ;i/ 5 a Kg? 
t*sci £158* <t -r zm?m 1 0 * /c« 1 1 Kta*E© 

m*m 1 7 ] ntfia^- s Y~j 5 n m«T©ittS 

*wrs c i^^mir-sis^ 1 0 * /c« 1 1 tciei* 
20 ©^^y^ji-y^^y^. 

fc^. «(ria^^^^ J L-^m^«i^i'>*ii/<!:^- 

ffifaesf^^a-y. sjiav-x^gai^Ku-om 
ycfcjK«ri/fc» % 7* twit?? jumzm^x^z 

30 i«r^^2*6^lS©±gi5^Bi®*^«Lfcf^ 7*hy 

ttzmmi-s* * - * y ^^©Kjt^a. 
[iss^ 1 9 j fitiiam 1 KPgtcfc^-c. ir8ass©± 
WK.imm*fcf& l . Btria^B©±ffltc^^ ^ 9 * 

[ iS*^ 2 0 ) fiiria««tt^ y a 0 . fitria*fii» 
40 ®«^ y 3 >^+-> h'v&zct zftwit-rzmim 1 
9 (ciatB©^^ s 9 * - ^ * y 3S^©$Sii^. 
[19*^2 1 ] Msa® na®«:*ji>-c. Mgav-x« 
SiKu-f >s@i %t&?- tr- a y v if 7 7 -f -cjfM-T 

SteTSffiJJSS 1 8 * fctt 1 9 (Ciatg©^ 

[19*^22] B5sa^2iamtc*io-c v H?iami«fi» 
Miiriawsaii c/^s iemmir z c t zmm 
tTzmjzmi stcgats©^^-^^*-^*';^ 

so [i*i2 3] m^m2mmv:in l >x. msm2mm 



3 

©«*??£. 

( ts#« 2 4 ] ariam i s^m 2 isnustt y 3 > * 
kj: y uzctzmittzMmm 1 s tcmmog. 

immi 2 5 ] mammfmrntty y 3 > *fct*s/ y 

©&3S:*- y * * - t\>< * y ^©sst;^. 
im^m 2 6 ] frias^»®agi« 1 5 n m&rcoms 

y * a - zf j * y 

ii?ia^?L&©±$(tm2*&tgyg£^i / /c&. ?*h>j 

nii8am2ttsjs©±gi5{c^ja®*^b/cf* > 7* h y 
v ^-5 ^ xg%fflur * - - > y Miaj^sR^- ^ 

[fs*^2 8] Miami KRfttfco-c. B«iastg<D± 
-^issss-a-ic i*«f®i^-4i9*«2 7tcgat8© 

m?m2 9) B«gaa««:5>y3>-cBfiSi/. 8«ria*& 
tmevy ft^st**: tester sit 

jfcS 2 8 {ciBtt<D^R^ y * - * y mttM&J; 

[ff*«3 0] Msam 1 faRttcfcu-c. Hiraav-xft 

Si KU-f >«Si A y vttvv a X&fSL-t 

S C <fc Sr^tifci "T 27S/c«28 (CiaiS©^8t 

* ^ * ^ - *jt * y &*©SSjg#& 

[gfl*«3 1 ] mim2m§ic*s^x. warnum 
m&zjmm&n®o>m <* * khw— k * c t 
mt 1 2>m?m 2 7 (cta«©^^- ^ * » - ^ y m 
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i-r Siii*^2 7(csalS©^^-/f- a -7'^-=ey^ 

k i y ft s c ifc^t-rstiwus^ 7 tctaig©^ 

CIS^ 3 4 ] «re«minHMttt&' y n >* fct*-> 
y 3 >mitM£ oftsci si»3}<ji2 7 «:ie 

i m&m 3 5 ] m^iimz 1 5 n mtuTom s \m 
10 mr c i -r sta^« 2 7 {cga«©^5Ry- j ? 

[ii^3 6] mmmifmtc*s<,>x, msBmi&m 
&z±xm<t2itx®.%L<Di' s b-v v^mt^^mic 
* c i 4 ^» <t -r * gis*a 2 7 KMsmomM-t s 

[000 n 

20 ^-a-T'CartxMi NanoTube; OT. C N T tB&fo? 2>) 

+• i uxtiix. s ^ * y ^Rzf^<on 

[0 00 2] 

[Sf3fe©^f(:j] *^(**ffl«,»fc>*y^«. 

v ft f z ic z &m it&A,tc y t ?> w©sis©fflss* 

30 [0003] H5>^xaf«:^fl©mis*ijfe-rfcjst){c 
(Km) !RM4^w3^i-tn«^e»j&c>©r. sa-ctt. 

SSO h 7 > X =1 > ^ * > WT -5 M O S F E T 

(Metal Oxide Semiconductor Field-Effect Transisto 
r) 4fi«:ytyf^©X^ »f>^ii,tm> 

[0004] MOSFETB, ^ISSK^y 3><fc0 

4y-hmfii<t % K-f^ysnfcis^s^yn^y 

[0 00 5] MOSFET©h-9>X=J>^^5f>X 
». ISIDSIEfefF-C^-j'>*;l/g (L) . y-h^ftlS 
©^S^tcjgibWU. ^S^loS. y-hgffbBI©^ 

^SD £ ^+>*ju©ijg (w) tuiitwr*. cn^of 

»©5^, a®^S6SS^tJgl©SS^Iftt1vtl4. 1- 
/«Cfc^|6ltt«:W^'5^y3>^ 3 :-^. ^"J3>^b 

M^tcj: y ee£©<i-c*sfc;8e)ftiiiai©^i 

« v ^i->*-'l'©i»itS3i©tb (W/L rati 
so o) «r^:sr<-rs^. *-5t»«it{b^*Sf< umitxl* 



[0006] i,#>u Mmmj^vm^-zm&Tztcib 

fCBMO S F E TtoWmttrtifczm^ Ul-ttllXUl 
IfcAJot, y-K y-x&tfFu-f >®&fc 

[ooo7] y- h^g^/jsg < fctitf. 

h «g©»rffi«a%y> LX F =y > i>X H ft A £ ftSSiftJ 

Tfc*>^|g£8!3 (iunction depths) 0M'J>%m 

yt<D$m*ffitbXV-xmf F u-f >©2g£Jg#fSE 
^m-rZ't^Xto- (punch through) m&&m&U 

') m*<D^ffii&!>i*mi&<D&8bm38X$>Z> ^ * > *;KZ> 
7 0 n m&Ti£?lfci><*-ti\ ^(DRfft^^n*^ 

try* vmi-omwiftzwmrz. 

(0 00 8] ffc*>£, — flftCCMOSFETtCtt-^fc 

mmxkz. 

[0 00 9] 

m<offimm * * u aof*©wa3W6**«-r set 

[00 10] 

tt?9lb©* + >*;l'&&&CNT<h. jffigaCNT©± 

T*>5Mse^* y -fejPtciiSA-rs^fl^Pi^-riy- 

[001 1 ] ST* K MI2SStt'> y a >S«r& 
0 . Mi2S«cD±aiJ{C is y 3 > * F jftPflUI s n 

s. |Jrie^ j ey-fe-»i'tt. frtacNT©±g|j«:MiBCNT 

f55!e$& 1 &l>*a! 2 *fc*SKtt^ y n km J: <d 
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K«fc *) fc HysaSimfltiS^W 1 5 n m«T©f§i* £W 

[o o i 2 ] */c. «5i2^*y-feMi. wfgay- 
©TSiKc^fiSdn. B5aay-h^s<b«ft6-rs^3^ 
Mt. wriam3*a»K©Ta5{c0fiSsti. SiriacNTi 
Situ ®ffi»^tiT55»3ft£$f*©:^ f? F# 
E3n&£?LR&. &tf*&. ;$3a$ 3 
io l<»> wrsa^aigj:»j*>)2fg©jg$j£:W-rs3&>. 

KMr* 9 . friasM»®?gi@»-> y a >* fc 
tti^ y a >»t«rc & fflie*?utttr * 5 - o a * 

FKT**. m&i-s F-j httl 5nmJJ(T©iIS 

[o o i 3 ] */c. m&&imrj:mmzmi&? -s/cj&k: 

20 CNT, BUta V -X«ffiRt>* F U >mffi©±SS(C^ 1 
mMWOSSD^ 2 KtlR««%«:3IEe Lit 

Biiiac n t £ * ^ •=& y Hz ^BfSrr^m 2 

Huiam2ite^©±a5cc^)sa^^#o/cf*. 7* 
F y v y^ 7 ^ xs j &fflc»T/<5r"->y^r(iriac n 
T*>6S?ga^fBti«)g{cifeA-rs«?afa*s3©-rsy- 

c n T-rf * y f&*<DWkfsm*mmr -5. 

[00 14] *S(r>tt. SS±(c^^^^*-^bS 

^»-y, ^tav-^so c FU'^>ss©±SBccmi*s 
»K*^fHy. ©ffistjbUT*>6i?*>yi,-cs?n*6 
^*®<t$n-cjf5RS3nsissiE©^^Fv h%wrs 

«?mi®z?mistc&> x-v?>iti,xmiL*s Yv \- 

K«WW«t*i(lt £S& 3 m©£ . IWa^?LR©± 
40 «JSl»-cmK« lttWR. £?L&&c>'?&28Mi®*A* 

-->i?Lx**vizA>i:BmTzm4fmt. mam 
2*a»K©±a«c^ja»«:^«rL.fcsi. 7*hyyy^ 
7 * is^ffli »r^< * > y l -cMga^^--/ * a - 
y*>6Htna^?L0itcifeA-rs®^ffi4^fipr-2>y- h« 

^ -/ ^ * -TV * y ^©S5|jg^a%^-r -s. 
[0015] Bgiasr 1 ©^tcfeor. wt. l < gjga 
»«t©-hffi{cis*ftjg l . fria^#a©±stcc n 
Twsts. nu8as««^y3>-c*'3. BtfBatei^ 
so J8«f 'J3>t*f Mia^ liai^tcte^-c. 



y-f-c^fs-r*. t?8e»2siig{c*j(,>r. mssmitm 
»iM ta^?LK j: *> 2 <g©j? s tcmm-r zctam 

*) S„ Mrfflftfllf KRIS i"Ja>S fctt i/V3 >gf b 
[0016] BtrgflfffiSSIfiMtt 1 5 n m&LT<DW2lCJ& 

j*i-*c4jwa±i,c». mrgammf&tcfc^-c. m&m 
i&mm*±xm<t$itxm«Di-s f? v*m?z>& 

s<b#-r. fsmeiss, «mss»*<d**j&:cnt*«i,» 
©issna^ * y ci*st*4. 

[00 1 8 j 

[fSW©^;fe©J&!&] «T. SSttLfciaHK:»-3t. 2|s: 
!8»©^S60JfCffi&^ * y fB*&tf-e-©$!ijg:fr&*fSla] 

Wtc«s>*ysR^-«, ssi 14. wiasffii i±k 
ma sti^itttts 1 3 4. mrtBMi^a 1 3±«cbb©ibbi 

tc8iB§bT{4SU ^BJ;»)iEc5v-xiSi 5KJ7F 
W>«ffil7 4. fflBy-XflHH 5&CfFU"f>« 
SI 7£3$M0, H*#Sft* + >*>U4&£CNT2 1 

4. efrgfic nt 2 i iStt-rscfc^fcasi/. KriacN 
T2 i^e>iiSA-r5«^fl5«-rsy^y-fe < iu2 34. 
«bb-»«* y -b a 2 3 ic£M H(ria«^©^Mi%$jj®^- 
ay-hfiffii 9 4. 

[0020] s®tctet»-cy-^siyt fuy >s& l 

5. l 7#stgi i©±a$(t<asi>-ci»£#. y-*F 

5. 1 7*!«&1 l©rtg|J{Cfi[SL-Cfca 
t». C©i§£. CNT2 UJS«1 l©(*3S|J-?>-€-©^E 

[002 1] S4g 1 1 tti/ >J a 0 . *<0±lM 

icmmstitiMffla i 3»i/';3>*+i/KTfti£ii 

[0022] V-^SVKU-f>fil5, 17BT 
i. Au^©&Jg<fc9fcy. y-hmi9IU(>;i/>J 
3>2?©&J!<J:yfc£ 0 $/c. 11*12 r 5 >i> 

[ 0 0 2 3 ] C NT 2 1 tt. ^©p|&<*4 t,"CSIfcS& 
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fciysffl*sy- ,/ v a x<om.ux-ji < m&titcBz uux 

CNT2 1 itm$QW<D®frtiZft&%.vm3!klc£ 
■oX&m&tcte¥mfr<DimZTjkL> C©<fc5&CNT 

[ 0 0 2 4 ] C NTtt. *©TOftttftt:J:-,tM 

&5 2iocNT«:^w6h5. -r&fe^. y-hmiE 
io Tt. y-h mule* t < mm$ n. 

[0025] *^©njs0t|(c^s^*y3R^{cffl(,>e, 

ft£CNT2 1 «*ij|<*#tt©CNT-C*-oT. y- h 

«fiSi 9tcEnJjnsni«iBcj:-5rcNT2 l^iicr 

[00263CNT21 tt^mScSS. U-1f-a» 
y^X^b^tl^f^ (PlasmaEnhanced Chanica 

1 Vapor Deposition: PECVD) . Bit^mSMM 

m^RSStt4'«rfflC>rS«jg-r-5C4^t?*-5„ 
20 [0027] #&"!8©SI«S09K: ySR^-tCffifeti 

«jpiy«y-bjk at2 ^*y -bJWRciws jt*y-kjw 
[ o o 2 8 ] m 2 «. *&w<Dntemicm?>j* vm* 

lc{&fc>*i£S& 1 ^-fc y i2JU©tKB0-C&4 o 02 4#M 

-ma. ^^©siiswtc^i ^ * y awcte^n -sat 
iy*y-feiP2 3«. sriR^2ite*siS2 0. 244 
mffi9mm2 2±£K)r£z>. tmsmm 2 2 umm. ? 

&b^^-4iE?L4*ll?jau. ^1S^02*6»M2 

0. 2 4©ratc^sns„ miS^2»i^K2 0. 
30 24«^y3>^i/F (S i O,) Jc«3&0. as^R? 

38182 2**$"; 3 > (s i ) * tetany a >gfb& (s 

1, N 4 ) «t0^-5o «fK. S i ,N,l»Jg!tt^ife©«^* 

[0 02 9] m 1 jt*V-k)\'2 3<D£Wm<Dm2tt¥]6 
Onm-C&O. Si^fifjgM2 2©/P3{i^l 5nm«T 
-C&*C4*i3*lA>. «^B?ilK2 2 4UTffll>6n 
y 3 >g£$fc»^ y a >^bM». 1 0 0 n mfclT 
©i93-CS^B^T-5«tB%*-r^ C 43&i{f|i23n 
fc. CCT. mi«S«K)P2 0tt. 01 {C^-TCNT2 1 
40 *>6aA3n5«^f©h>*y>y«:g!Stc-rsJ:5{C 

[0 03 0] S&2*6|$$2 4«y-h^ffil 9*»6«<Sr 

WJ«^fifetC/g<0fiStT-5C43!>JM$L,«,» o mtf. m 
1^^2 01*7 nm<D**'>mmxi&l&L. ^Ifi- 
®0S22W7nm©S i , N,iS?J8"CJgJ$U ^2^^ 

2 4B14nmO^J/ F^Mr^RK^S C 4#"C* 

-Tfefc^. 01^^20. f8wBTM22R^ 
2«6i|»J®2 4©/§E3J:ba*l : 1 : 2 4«c4«fc5fC^«SU 
50 TC NT^6^St)U/c^*m^fB?jaig2 2 KSB$[ffl3e 
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[0031] S3A». ttmvmmmicmzs^vm 
^y*jv25», m&y-bm&i 9{css4^*-s<fc ; 5 

{Cjf^S ftSUr 3 tg&JBS 2 9 <h . figfa^r 3 2 9 CD 

Taucg&tjsn. «?§fi!f)Ss«m2 8*s3tSisnfcffi»cD 

i~S f- 2 7*sg23ni^?LlS2 6 £^tf. 
[003 2] iTie^3itei»Jg2 9a'>»j3>^*^KJ: 
O&t). ^Rf®?B)M28»5>";3>$/c«>'U=i>^ 10 
{bg»«fcO«cS. MSU<»SS3*fif»Jg2 9££?U®2 6 
«fc»3J§K Ut/K-? r2 7©1SffiH?S8!t&ft2 8*?cJ£ 

too33]H3Bit *mi<Dmmmtci%zjt*:vm 
^^©ilJfcffltcfliS^* va^tciKtotisfts y 

-fe;l/3 5«. m2^*y-feJU2 5©£?USS2 6CDTSBK 

4 t . S^HfSPBJfl 3 8 t*9fe«l3n-5«a©^ ^ F ? 
H3 7*s[iS-r*^?L®3 6i. HS5*S*§Ig3 4' «t£ 20 
«B*S. ^4*61883 4 »0 HC^-T^-- f-ISgl 9* 

<. ^516^34' fJCNT2 l*e>^SfcttiE7L 

asggcc h y > y<**ir£?uBS3 e tc#«rr a J: 5 

[ 0 0 3 4 ] 0 4 «, 0 3 B K^*:*36W©SIJ60ftCt& 

sy*y^{cfflt>?>nsig3^*y-fe;i/3 5{cfci»r 

384*e**lgl3 4ttS i 0,«fc*)&«5. £?U836;&tX!8 
3*S»]g$3 4' ttA l,0,«fc*)&»). ^Bt^lM3 8 30 
ttS i (*fc»S i ,N 4 ) <fc!?ft£SEM (Scanninq E 
lectron Microscopy) 2*H<&^L»"Ct»'5. 
[00351 05 5 B «. *ft^©IQ6WIK:« 

iiigT^CNT2 ltjjfj- SEMWC&S. £/tS<*ft 
&CNT2 lttM^v^4;a^=if-«rfflti-caiJ3SU 
fctt*. #J 3 mm©K&£WT£ £««t3 n/c. 
[0 03 6] 06Att(,»l/6 Itt. Sri^*y-feJU2 3 
**IS9l©g!iS0IK:fii* * * y 

a*^-rxnsT*s. 40 

[003 7] Sr. 06AtC^cfc^tC, S«l 1©± 
if{C^a 1 3 «t*l/fc«. ^OlfflKCNT 2 1 4 

-tt*an*n-A&i«{t$HtfcSft;fcf£ v *&&@1 3±© 

s»©«Li(c^$n-c*>6$s*i$n-5. HnrcttHK 

^htCJfJfiSStifc^— OCNT2 1 ttWfcmbTl>S. 
[0038]^>-C, 06 BCC7j*-f J:5tC. y-XRtf 
F W >fB®?:0fig-r 5fc«)©a9mi4^© 1 4 . 09 A 
t*A u £fc«T i © <fc 5 tt&fMI J: 9 1 4 « 

1 3 ±tca»l,fc«. 7^i/l2a *»ttttjf!fl! 50 
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/ai 4©±awc(4SSi*. s^tr-AU 
so'Ku-r>®si5, 1 7*^-v^r--y>y 

(thennal annealing) LX&f&mn£m!!>Z-&2> C £ 
«Sa*LU. «*.»*. K£JS£t?6 0 0'C{t|5j3 0#|ffl 

.Hiir--y>y$if*c<!:*s-c**. c©«t^&^sc 

t?^(S$ ft/c v -X&O' F U-f 15. 1 7 0 

[0039] 06 DftUL@6 Ft*. I&l y U -fe.fr 2 

z^mmrmm^mLx^. 06D*#Hg-rft«:. 

y-X&CFFl"f>mU 5. 1 7&. V-XttPFb 
-f>Stl5, 17|18{cWSei5. 17 4ifenc 

n t 2 1 ©±se&cf. mm 1 3 ©afflfcm 1 mmm 2 

Oa. S^at]SJe2 2 aSCK. HI2*g*§$i2 4 a MR 

{c^.«ur^*y-feji'2 3a*ff$jiS-r-2 > . jjave. 06 

ECtmf<fc5tC, ±SP«:vX^l 2b£{aS<*i*T35:)fc 

acwmni/fcft. 06F{tm-r«fc5«:y-*RtfFiw 
>ssi 5. i 7tcNT2 i©±aufcmM-r*mi^ 
* y -feju 2 3 *^-r n» i a * y 2 3 

F«t0fe*Sri^)K2O. S i SfcBS i ,N,ct»Jtt 
4«MB?ja^2 FJ:»J^-&02^*SS2 
4*^tf„ ^^^F^^fiSrS/cdbCCWS i H,RO - 

^•r-5/cJst>tCttS i H,C UR^NH.^X^rfflt,**. 

[0040] 06Gtti»L6 n*. f-hnmznm-r 
zitm-rztc&oy&mm 1 8 1 avgmicm® 

Ury-XSOfFU^^Sgl 5. 17i. CNT2 1 

i^*yH2Ji/2 3 &ciMrr«. 06H{c^-r«fc j 5«:^ 

JKS 1 8©±gptC-7^^ 1 2 c*ffiS3-a-CR*RC^ 

«i/-cx?^>y-rti«. 06 1 icmrxsicv-bn 

[OO4 1]S7A&I,>L-07E« > #3feW©fU!sWK: 

«* ^ * y amctvB s 3 ^ * y -t* 3 5 (Dig 

0-C*4. 07 AKinrJ:^{C. 05«iSM3 
4' «rKfb31i-*l«. ±gptcS&5*filft®3 4' ©MffcJS 
3 6' ^miSSSnS*!. cnK«A«MliLTlMt3«-C 

x », ^> y-rn«. 0 7 b tcjjvr «t 5 tc^a©^- > f » 

r3 7*l}fcJ&3ft*^?LlS3 6*sg8jg3n&. Wit«. 
^5ite«l@3 4' iO-CTJU5-«>A*ttfflr*«^, 

ffc3-&nw. 0tc7n-r«t -5 «cia»©^ y f » f 3 7 

fiXSft*. C©«fc^^g!ft*fiffiB$ftiC^ 0 r^s^ 

[004 2]*t»"C. 07C(C7F-rJ:5tC. C©1@^© 
t^P7F37 Kf|j§r!t?iSsa2 2 i&t«5SiLTfi!ib 

n-s y n > * y 3 >n bft « cvd. x^t 9 a> 
y > i^*fflv»r3i68l 07 d Km* «fc 5 tcfg^x i- 



n 

gs3 y -fe^ 3 5 «r«@^.i^* om^zmfe-rzijit- 

tt, 06A«CC»l/06C{C^-T«i:^{CCNT2 1 iV- 
X&tf F W >mS 15. 17 £0Jj$Lfcfg. Sji 3 M * 
•J4z;U3 5£CNT2 1 ©±g|5{tJfsj£U 3l3^*y-fe 
*-3 5©JfcJiRf£» a6G&t>L6 I {C^TJ: 9&X*1£ 

[0 04 3] f&2 J*>)^A>2S t>mMV1cimvBi8L 
3ft9*. S?3^*';*^3 5^fiST-5XH-C05|fi 
&®3 4 ' *%±K.mtZlkxmi.<Di- SFvb27Z 

js 2 g * n « a 3 a <t 5 &$s 2 ^ * »; -fe n< 

2 5jWftjS3tt-5. 

[0044] *f69i©ilJii0>IiCffi£^ y X?(C*l» 
t. V-XttflH 5*SJtU FU-f>«Sl 7tCiEffi 

ffi*Eiwjn-r*itfCNT2 1 fcmw&«ii,-c*sijfo&%ft 

•SCittft*. t©BS. y-h«Sl9(C. FU-f>« 
SI 7fc#;L6ftfcFU^>®E£9jgft^5£©4'--h 

SEE4En*n-rti««^*icNT2 ift>&jt*y4z*2 

3, 25. 3 5K&I&UTS& lifc*t|g2 0*;fcttl&5*& 
**&3 4' *h>*y>^bTfgffiB?S8f|2 2$fctt^- 
y P 9 P 2 7 . 3 7 Ptgffii P U-f > 

27.37 tcm*z«m. imisivmmi,xtim.<Da& 

[0 04 5]a8Att. *-©±gpy-pss<b. -£© 
TWKttB-r^swoy-^aofFu^^**. cnt 

%^tfy*y^©ip®@-C*-5. 08Btt. a8A© 
- v -X18S S i P U -f >«S D |ffl{C C N TftSttS t\ 

[0046] *»W©m6««c«*^*yjR^tt^* y 
*;w£ti^SB?^8©tm<!:^s. £fl,&{C|23ftS 
mk<Di-s p 9 h©SSiS3S^. WE** 
* + >^ju*5fi«-r 5^©tf®£asgj<ti6"E!t,T y- 

[0 04 7] @9 tt. ^^©HJfeWtC^^^y^ 

■cy-hSE3&iov!&>6i ovicmb-fzm^ v-* 
sex p u ^ >msiai©mji<!: V - ^Rtf f w >msiU3 

[0 04 8] f,«. y- h^Ejwo vr*5«^. y 
-x- Pu-r>«EV. d ©^{b{cW^&< v-X- pu 

[0 04 9} f,tt. y-P«EE3&*l OVt?*^. 

v - ^sa- fw >«ev , « *»iE©ffl-c^»n^-n«. v 

FW>ltttI.i-yOA*»&K*l 0 0 OnAST 
tfJjn-r-SCiSr^L/. y-*- F W ^tBSfttflkOSV 
«ii>-rS18^. OArfpfcift- 1 0 00 n a 
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[0050] — je©v-* -kuy >sEry- hrnn 
©rtBfH^seiat? t -r . y- h wbe# 0 j: 9 *t t 

tcy-X- Fl/-/ >mife*^nte*-C y- h «ffi£*8J!JD 

[005 1 ] 01 Ott. 28nm ON OrTStJ&J: «5 
SffiBfBtRfcW*** CNT F E T (Field Effect Tran 
10 sistor) ry- h«EE©^tK:*tr-5 V -XRO- F U -f 

^tssramifc i , ,©£{t£^-r y 5 y r* s. 
[0052] y F w>^Sffflmifei .JXft© 
y-hsi£Aiitfln-r5«£ftccm«nL. iE©y— i-siee 
r»Sl!y* a pt>^t (f A) *r«il>t-sp^CN 

TFET©mS«E-SJI (I -V) tmZni-r. *7im 
©«?iS I o f f (C*f1-5^>ttSg©Siig I o nib ( I o 
n/I o f f ) »y- hmS#-4V~4Vftgfr2,ig 
Vsd = lVt*5^ 1 O'^ja^i^OiiSn 

20 tifc. chB^t'^wy- Pms*ifiig-r-5«ji«b 

0 N 0^©Sf C» y U- ^ y>> >«EEtc J: ~> tc & © i H. 
J&c^tlSo 75 9i/*S>*iJtttI on/1 o f fib 

[005 3 ] 01 1 At*. 7 nmJ?3©^-=&yfe^l/ <S 

1 0,/S i,N,/S i O.) Srfi|iiPMCNTy*y 
^©mSfe-SIEE ( I -V) ^ftt^TSL/. a 1 1 Btt3 
0nm®3©^*y-feJU (S i O./S i,N./S i 
O,) *fitx.5NMCNT^*y^©«iiS-®BE ( I 

30 -V) #tSfe*7j*-r o 

[0054] ai 1 A*#«s-rn«. psscNT^^&y 
^tc*i«,>-ci d»v„,©iS(5tcj:or^©ll«*i 

[0 0 5 5 ] Bl 1 B£#MTft«. NSSCNTy^y 

m^-e f u -r >mi?SE 1 dttv,,, = 3vt?**b$. y-p 

SGE2H4 V feLhtCtcnfifflliSft t^f; ^^^^ 

[0056]ai2tt. NMCNT^^y^-CffiStt 
40 SV. d *JE|lJljn3nSB$. y-hSEVg*iOV*61V 

icmt-rz ££ic£*> pu-< >®i^ 1 d ©^fc*7jrr y 

^y-cA-S. 

[ 0 0 5 7 ] Bffl£#flrrtttf. nlttV.^OVt* 
£B#. n 2ttV,,,*i-5VC*SB# v n3»Vsd*i- 
5. 5V-C*£B$. n4liV,^-6VCabm n5 
«V, 4 ^-6. 5VTW©Vg(Cjtimid©^fc 
£iiVr. n l^L,n 53&>6 I d\ZV g<Oi®MtC#-*X 

[0 05 8] h*^*yH2;K -r&fe%ONOM©J¥S 
50 iU LScXr4S/7CNT©S3<t*Si-r*ia^. 
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M4fiS^CNT©3*t8gffiB»^l©J:<5-e&S. 
[00 5 9] 

[0060] ONOB$©*rJ»aseffiJ©Bt= - 3 . h = 3 0 
nm. r = 1 . 5nm, L = 1 u mRtf. Xffitr- tm 

(«.) BS5S2 ±LTtein<*ft£. 

[006 1 ] 

[«2] 

^=29^/(^5) 

[0062] COittSWNT (Single wall nanotub 
e) StfMWNT (Multi wall nanotube) ©iKL-ttfy 

[OO631013B, HCrf I d = 50n 

[0 06 4] ffifllSftSiE©^-- ^mEEBX^i-'3n'K 
^SE£-k^^t^£J&^ l CftBE?L#CNTj!>>60N0?S? 

B$. X U a )l> \FMm J#J 6 0 m V Mifflin L T JEfl&m 
Wf-it (quasi-quantized) StltcC i*^*»i„ 
[ 0 0 6 5 ] 0 1 4 B» CNTiy- h«g|ffl©«tfl© 

gt^Oy- ha®r&&Sftsai8itffi?iS#&a©y-7:7 

[0 06 6] I144#lthtf, y-HSEEBCNT 

3 > * -£H& l/T C NT0§tf$& 3 n m £8$. 
CNTiy — h *f®|Hl©0 N Oi5BtB*r8!jiS®£&3 * 
WTS*— /gT&£i<5Jrct£©-C, CNTifi<(DS 

*l518«tt9 7 0V/txm-C*»). ^O^Jinr-) 
K/WA (Fowller Nodheim) J$8©h>*y>y 

££js-f-s©(c+#r&*. LAifc. h>*y>y$n 

ftfc«^©7 0%BSffifg&t-**{fi©FWHM (Full 
Width at Half Maximun) tC*feoU ONOf®K©l 4 
n mfitS©^t?©]StcaASti 5 *„ giS-C«S5Bffi^ 
j£©**3**1 OnmfelTr&SNf. ffi^-fbiSti-Sfc© 

bc NT«cia-^< Ki-Jtttrr*. 

[0067]H15tt. 1 0 0#RO©KW>f8ijSSI d 
9ffbStlfcCNT©^5C>«tS^^tc«fc o-C^fc®rttCK 
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mv $ . ©Hfi HUftMi^it h 5 ? ^ <* tl fctBffiBfSi^BT 

^•f htt^vSsa^yCDS-ftS&ts-Cftfli-f&e 

[0 06 8] #&WiCNT-FET;&tfONO?$®£ 

5 v 4 h KJffSg* ft*, mm 3 tifcfSffiB 6 0 m V 
10 e&©ffi^ffc3nfct§l£iBfln#*WT£. CtiBONO 

•T. H^fbSftfctfc^B^X^-^CNT^iO* 
;KC^4^<b3tlfci^««i|J3^3!»i*i5. CNT^t 

[0069] *fSW©3U60!Kc«4y * y 5f|^B. 
{Ci&Kft 4 =J->i£A12* + JP©ft 0 fc C N T > 

(0070]^, &n*Gmmjmi&Gmmf»im* 

10 0 7 1 ] ffii£l/fc£< ©^3B*iA(*WKI6IS3nr 
-€-*i6B*i«©©H*(S^S/ca)©fe©-CB 

&< . la* u^mmmom^t Lrm^tii^m^tj: 

[0072] WS.B. *ifew*i)ii-rsi$^»5f-csi!i# 

30 & h itt&yxDmfimsmicj; *) mmim * teaman 

c i Ttttt < . #^i9*©«SBB©ae*iW.®.««: «fc 

o-c©*^s^ir-r*s. 

[0073] 

[«W©5»*] wrai//cJ:^K:^:^{c^iy*y^ 
B. ia(cj»ffi©CNT«rffl(,^/jN^©h-7>i?X*<!:« 

40 [EQS©fffiW«cIttijg] 

[(32 3 ^^©HiSfi^tc^-S^^ySR^cSfflSnS 
m 1 y -fe^©»rffiS-C*€,. 
[03A] *«W©ntSW{c^i^^y^«:»m3n 

1133 B] ^W©HSiWtC^5^^y5R^{cSra3*i 
*m 3 ^ * y -b^?r^-r»T6B0-C*S. 
CH 4 ] *?6W©^*fiW{C^i A * y JR^-K:»ffl Sti S 
so »J3^*y-fe;i/©SEM^-c*5. 
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y£^-rsEMWc<&£. 

[as b ] ^^©iisfewc&ay* uamcbtrs. 

y-xmei F W>f^££S^*rr■&^i^y^l:J-^*-- 
y'£^'rSEM3p^^-C&■5. 

[0 6 A 3 m 1 * * y t^j&^ffl-rs^BJcDHJgpiItc 

m * y ^©3Sjgxa0-c* s . mm±micnm v 

td&tm<D±lC C N T £fifcg<* it -SXiffcTnT. 

[06 b } is i y tfrzmmTttmiomMWit 

[H6C]^1^'J 42^*»fflT -5^i3J|©||ifipiJ«: 

^©$Jiixs0-cS) »), v— xtiffi&tf f 

[06D] sSl jf-t'J £3fc?fcl»©SISg0!JK: 
tfc£^*y3t^©$|j£X*I0-e&9. J&1|6**I& IBM 
iffiBII. ^2tt»JS*JK^lSI®^-SXS«r^-r. 

[0 6 E ] m 1 »J •fe^*SfflT-2>^W©HJ6W(C 
fl^*y^©&j&Xfl0-C*«P. v**>y-3g* 

[06 F ] m 1 J* y <r*#l6iM©||S6fl|K; 

c^i ^ * y ^©S33gxg0-c& o . m i ^ * y 

[0 6 G ] IS 1 y * y -fe^iSffl^S^BjcDllSS^CC 

a^f ©sj&xg0-c*, o . y- f m@*«j$ 
•r s fc*)©^®® *j&g-r 5xs*m-r. 
[0 6 h ] m i y -feJi/*»ffl-r-5^w©siS6Pi{c 
ois * * y ^o$*3txg0-c* o . y- h 
-r*fc«>©-ex*>* • fsfjt • JMamtsx-r. 
[06 1 1 mi s*>)-kJi>zmm-r?>*mi<DmmMtc 
%z> m * y ist^ ©$jj£x?i0-c& «p . y- f hs©a * 

[07 a] xz&wniMmicVkZji^vm^ic&mzti 
*!& 3 ^ * y % jKosjjixss-c* o , mitjmmiM 

[ 0 7 B ] ^WOUiSWtC^S ^ * 'J ^ttSffl 3 *i 

*ss 3 jt * y -fe^©s!ij£xe0-c* o . &ii®mmiM 

( 0 7 c ] ^D^ooHifeMtc^s jt * y J8^*c»ffl s ti 

*S&3^*yiJ*©Sf®XiI0r**K J-^FyhtC!/ 

y ^ y a &Bj*;fcift-f sxg^-r. 
[07 d ] iiiswcc^-s ^ * y m^iemm $ ti 
sm3^-=ey-feji/©s?jsxe0-c*t). ?£5$x-,5f->y 
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&©^?u®£^-r. 

[07 e ] *&mv>m.MWK&*> m^-icmm <* n 
^3^*y-b^©^^xgar*ci. ^4^m*rJc 
& t -ess 3 ^ * y -t ;u *mmt & JMZm-r . 

[08 A] *^©Hjg{S|K:^S^^y^or)«Jt^ 
•T¥ffi0-C&»3. 

[08B] 08 AOV-xa^KU^>MCNTf 

+ >*^5:^-r0nr*^ c 

[09] *J6W©H^{c^^*y^(cfci,»-cy- 
io x- FW>liasa£v s d©£{btc*t-r£y-x- FU 
-/>Pfl«ifei s d©^t^^-y57-Ciic>s„ 
[010] **w©siss03tc^5y* ysHRcfcu-cy 

-hSEVg ©£fbK*tt* * v - * - F U A MIBSifc I 

[0 1 1 a] *«w©sstetsi|{c^sps^*';s8^©y 
-h«ffiVg©^ttc*t-rsy-x- FM>rasisi 
s d©^{t£inTi^y"C*.5. 
[0i i B] *3%w©HteWc^SN^y^y^©y 

[012] xftwonmmicmzwMjt^omttto^ 
-emmov-x - f L'-oBa^ff-cy- fseev g©^ 

[013] *ftwo$mwic%z>jt*vm+iasi,>t: f 

d*i5 0nA-C*-5B#. y-hSEVg© 
^bfc*f-rs* i<i/ 3 to F«ffiV t h ©^b£ijrr 

[014] ^^©iijspjfc^s^^y^icfe^-rc 
30 n t i y- h «ffii«©«js i . xmivmmmcmz * 
^y^-ccNT ty- bmmw<Dm&mm%K> v- v 
mmfrtmws ti?>mmmmm& o© 7 
[015] *^w©HiSWc^s^*y^«:te(,>-r l 

0 0 #fffl© f u -r i d ©^<b%^-r if =7 v -cs> 

1 1 *k 

1 3 %&@ 

l 5 y-*m& 

40 17 FU-/>^@ 

19 v~*hm& 

2 1 CNT 
2 3 
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